Morphological observation of embryoid bodies completes the in vitro evaluation of nanomaterial embryotoxicity in the embryonic stem cell test (EST).
The wide and frequent use of engineered nanomaterials (NMs) raises serious concerns about their safety for human health. Our aim is to evaluate the embryotoxic potential of silver, uncoated and coated zinc oxide, titanium dioxide and silica NMs through the embryonic stem cell test (EST). EST is a validated in vitro assay that permits classification of chemicals into three classes (non, weakly or strongly embryotoxic). Because of the peculiar physico-chemical characteristics of NMs, we first adapted and simplified the differentiation protocol. To verify the efficiency of this adapted protocol we screened 3 well-characterized chemicals (5-fluorouracil, hydroxyurea and saccharin). Next, we assessed the embryotoxic potential of NMs. Our data showed that silver NM is classified as a strong embryotoxic compound, while coated and uncoated zinc oxide, titanium and silica NMs as weak embryotoxic compounds. In addition, we observed daily the formation and growth of embryoid bodies (EBs). We showed that multiple EBs formed in each well starting from 50 μg/ml of SiO2 while EB formation was inhibited starting from 20 μg/ml of ZnO NMs. This has never been reported with chemicals and could pose a risk of wrongly evaluating the NMs embryotoxic potential. For NMs, morphological observation of EBs can provide valuable information on early differentiation effects. Finally, we suggest that the prediction model should be revised for the assessment of NMs embryotoxicity.